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This invention relates fo processes for making 
organo-tin compounds in which the organo por- 
tion of the compounds comprises an aryl, alkyl, 
or aralkyl hydrocarbon radical. More palçicu]ar- 
ly, if relates fo processes for making organo-tin 5 
compounds and continuous]y separating a desired 
compound as if is formed. 
An object of the invention is fo provide a proc- 
ess in which a mixture of organo-tin mono- and 
trihalides is subjected fo treatment according 
fo .which the mono- and triha]ides may be con- 
verted fo form the dihalide and the latter con- 
tinuous]y and coincidently separated. If desired, 
the various ha]ides may be separate]y recovered. 
The mixture, which origina]ly may or may hOt 15 
contain the dihalide, may be obtained from any 
source, but preferably is formed as hereinafter 
described. 
Another object of the invention-is fo provide 
a process for preparing mixed tin alky]s, mixed 20 
tin aryls, tin a]kyi-aryis, mixed tin ara]kyls, tin 
alkyl-aralkyls, and/or tin aryl-aralkyis, and for 
continuously separating a desired product coin- 
cidently with ifs formation. Other objects and 
advantages will be apparent hereinafter. 
Generally speaking, the invention in one form 
comprises a process for making tin hydrocarbon 
compounds of the type 2SnX2, in which  is af 
least one radical selected from the group con- 
sisting of aryl, alkyl, and aralkyl hydrocarbon 3{} 
radicals, Sn is tin, and X is halogen, which com- 
prises: heating a mixture comprising SnX and 
3SnX fo produce 2SnX, placing the reaction 
mixture under subatmospheric .pressure, contin- 
uing the heating fo distill the dihalide and any 
more volatile material, collecting the distillate, 
separating more volatile material from the di- 
halide and returning the more volatile material 
fo the reaction mixture. The dihalide may be 
separated from the more volatile derivative by 4{} 
distfllation 'and the latter returned fo the reac- 
tion mixture. The mono- and trihalides are con- 
verted fo form additional amounts of dihalide by 
heating the two together, and in this step the 
dihalide coincidently distills out of the reaction 
mixture as itis formed. 
The invention in the form above described 
further comprises the process of forming a mix- 
ture of the mono-, di-, and trihalides by heating 
lSn with SnX, in which 1 and X are the saine 
as belote, fo produce a mixture of lSnX, 
SnX3 and lSnX, placing the mixture under 
subatmospheric pressure, and proceeding as above 
described. 
In another or second ïorm, the invention com- 
prises a process for making non-halogen contain- 

2 
ing tin hydrocarbon compounds of the type: 
'2Sn, in which  and ' are alkyl, aryl or 
'aralkyl radicals and in which  and ' are dif- 
ferent, which comprises: heating a mixture com- 
prising l'Sn and al'Sn fo form l'Sn, re- 
ducing the pressure on the mixture, continuing 
the heating fo distfll lzl'Sn and more volatile 
material from the mixture, collecting and heat- 
ing the zl'Sn and more volatile material fo 
separate the latter from the l21'Sn, and return- 
ing the more volatile material fo the mixture. In 
this process the said mixture comprising 
and 'Sn may be prepared by heating 
and 'Sn, in which  and 1' have the value de- 
scribed in the present paragraph. 
leferring in detail fo the first form of the 
invention, the organo-tin starting material, 
ISn, for preparing the organo-tin halides may 
include tin aryls such as tetraphenyl tin, tetra- 
toly] tin, tetraxy]yl tin, etc.; tin alkyls such as 
tetrabutyl tin, tetrapropyl tin, tetraisobutyl tin, 
tetraamyl tin, tetralauryl tin, and the like; tin- 
aralkyls such as tetrabenzyl tin; mixed tin alkyls 
such as dibutyl diamyl tin, butyl trilauryl tin, 
etc.; and tin alkyl-aryls such as butyl triphenyl 
tin, dibutyl diphenyl tin, etc. The tin tetrahalide, 
SnX, may be tin tetrachloride, tin tetrabromide, 
etc. 
The organo-tin compound and the tin tetra- 
halide are mixed in a molar ratio of about 1 fo 1, 
preferably in a reactor, fo produce a liquid mass, 
the mixture being warmed, if necessary, fo liquefy 
the reactants. The mixture is heated in the 
range of about 175 fo about 225 ° C., at which 
temperature the reaction proceeds, and then it is 
immediately placed under a suitable subatmos- 
pheric pressure suiïicient fo permit the organo- 
tin dihalide fo distill out along with more vola- 
tile material such as the trihalide. The mono- 
halide is left in the reaction mixture. 
The di- and trihalides may be collected and 
fractionated under reduced pressure, the tri- 
halide being lower boiling and distilling out, 
leaving the dihalide as bottoms. The trihalide 
is returned fo the reactor and heated with the 
monohalide, the two compounds undergoing con- 
version, or redistribution, fo the dihalide. As ad- 
ditional dihalide is formed, if distills out, along 
with trihalide, and is continuously collected and 
fractionated as described. The redistribution re- 
action takes place af the distilling temperature 
of the di-and trihalides, the distillation being 
carried out af reduced pressure. 
The foregoing process for making the halide 
compounds may be, and preferably is, run con- 
tinuously, as described, although if may also be 
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carried out in stages. If a stagewise method is 
used, the initial reactants, i. e., 1%4Sn and SnX4, 
are hot placed under vacuum until they have sub- 
stantially completely reacted to form the mixed 
organo-tin halides. Then while the reaction 
mixture is stfll hot, a vacuum may be applied 
and the process completed as described. 
The invention may be illustrated in connec- 
tion with the preparation of an aryl tin halide, 
namely, diphenyl tin dichloride, suitable appa- 
ratus for carrying out the process being diagram- 
matically shown in the drawing. One mol each 
of tetraphenyl tin and stannic chloride are mixed 
and the liquid mass clzarged fo reactor ! 0 via line 
I l. The reactor is provided with suitable heating 
means for heating the reactants fo initiate the re- 
action. The mixture is then placed under vacuum 
by connecting line 12 to a suitable source of low 
pressure, tteating of reactor l0 is continued fo 
maintain the mixture at the above temperature. 
The amount of vacuum fo be applied is variable, 
a suitable value being about 10 mm., at which 
pressure the distflling temperature for the mix- 
ture in reactor 18 wfll be in the range of 190- 
200 ° C. As the reaction proceeds, phenyl tin tri- 
chloride, diphenyl tin dichloride, and triphenyl 
tin chloride are formed. Phenyl tin trichloride 
and diphenyl tin dichloride distfll out of the 
reactor as they are formed and are removed 
through line 13 and delivered fo a fractionator 
14, wherein they are separated. The triphenyl 
tin chloride remains in the reactor I 0. Frac- 
tionator 14 may be provided with conventional 
trays or bubble plates t5 and also vith suitable 
pot heating means diagrammatically represented 
at 16, which may be e]ectrical or which may 
comprise a heat exchange medium. Suitable re- 
bofling means are also provided, such as the 
electrically heated resistance winding I ï. The 
phenyl tin trichloride, which boils at about 140 ° 
C. at t0 mm., is taken overhead in the column 
and delivered through line 8 to a condenser 
where it is condensed and then passed through 
line 28 fo reactor 18. As shown, line 29 extends 
below the surface of the liquid 21 in reactor I. 
A.portion of the trichloride may be returned fo 
the column through line 22 fo serve as reflux. 
The Phenyl tin trichloride and the triphenyl 
tin chloride, when heated together, form or re- 
distribute to diphenyl tin dichloride. The latter 
must hot be allowed to accumulate or else the 
redistribution reaction will stop. Accordingly, 
bF removing the dichloride as if is formed, and 
by returning the trichloride, the redistribution 
reaction proceeds until all of the mono- and tri- 
chloride are converted to the dichloride, which 
accumulates in fractionator 14 and may be re- 
moved therefrom through line 28. The inven- 
tion thus involves the coincident formation and 
separation of the desired dichloride product. 
Yields of substantially pure dichloride of over 
90% may be obtained. 
If the foregoing process is performed stage- 
wise, the tetraphenyl tin and stannic chloride 
reactants are heated at about 200 ° C. at 
mospheric or subatmospheric pressure until their 
conversion to the mixed phenyl tin chlorides is 
complete. One or two hours may be required 
for this stage of the process. Then the reaction 
mixture, while still hot, is placed under a vacuum 
of about 10 mm. fo initiate the second stage. 
I-Ieating of the mixture is continued to maintain 
it at about 200 ° C., and the remainder of the 
process is performed as described above. 
Instead of starting with RSn and SnX to 

4 
produce the dihalide, a mixture of 1%SnX, 
1%2SnX2, and 1%3SnX may be used, as will be ap- 
parent. Also, as indicated above, 1%SnX and 
I3SnX may be heated together to form 1%2SnX2, 
 which may be distilled out as formed in the man- 
ner described. 
If desired, the mixed organo-tin halides formed 
from the PSn and SnX starting materials may 
be separated and collected. In this case the di- 
10 and trihalides are distilled from the monohalide, 
then fractionated as before, but instead of re- 
turning the trihalide fo the monohalide it is col- 
lected, for example by removing it through line 
15 As an example of preparing an alkyl tin halide, 
the preparation of dibutyl tin dichloride may be 
mentioned. In this case tetrabutyl tin is heated 
with stannic chloride at a temperature of about 
135 to about 140 ° C. to produce a mixture com- 
a0 prising butyl tin trichloride, dibutyl tin dichlo- 
ride, and tributyl tin chloride. The procedure 
for carrying out the heating step is the saine as 
in the case of the phenyl tin chlorides. The reac- 
tion is carried out under vacuum, say about 10 
5 mm. pressure, and at the temperature described, 
under which conditïons dibutyl tin dichloride, 
which bofls at about 135 ° C. at 10 mm., distills 
out of the reaction mixture as it is formed, along 
with the butyl tin trichloride, boiling point about 
0 93° C. at 10 mm. The di- and trichlorides are 
then fractionated in column I, the trichloride 
passing overhead and being returned to the reac- 
tion mixture in reactor 10 while the dichloride 
is removed from the colurm as product. Con- 
5 tinued heating of the mono- and trichlorides in 
reactor I{} results in their conversion to the di- 
halide, which distills out as described, and this 
process continues until all of the mono- and 
trichlorides are converted. 
40 O.ther organo-tin dihalides which may be pre- 
pared according to the invention are mixed alkyl 
tin dihalides such as butyl amyl tin dichloride, 
etc., alkyl-aryl tin dihalides such as butyl phenyl 
tin dichloride, etc. As will be understood, the 
mono- and trihalides of such compounds may be 
45 
recovered as well as the dihalides. 
In the second form of the invention, non-halo- 
gen containing compounds such as mixed tin 
alkyls, mixed tin aryls, tin alkyl-aryls, mixed tin 
aralkyls, tin alkyl-aralkyls, and tin aryl-aralkyls 
50 may be prepared and a desired compound sepa- 
rated as it is formed. These compounds may be 
prepared from 1%Sn and 1%'Sn, in which 1% and 
1%' are alkyl, aryl or aralkyl groups and in which 
i% and 1' are different. In the case of the mixed 
55 tin alkyls, for example, tin tetrabutyl may be 
reacted with tin tetraamyl to form a mixture of 
dibutyl diamyl tin, butyl triamyl tin, and tributyl 
amyl tin. This mixture may then be separated 
60 as it is formed on the basis of boiling point dif- 
ferences of the individual compounds. This form 
of the invention maF be illustrated by the prepa- 
ration of a tin alkyl-aryl such as dibutyl 
phenyl tin. Tetrabutyl tin and tetraphenyl tin 
65 are converted fo a mixture of butyl triphenyl tin, 
dibutyl diphenyl tin, and tributyl phenyl tin by 
heating at about 190 ° C., preferably in the pres- 
ence of a Friedel and Crafts catalyst such as 
aluminum chloride. The reactants may be placed 
70 under vacuum, say about 2.5 mm. pressure, as 
soon as they are at the stated temperature, or 
they may flrst be converted fo the a'bove products 
and then put under reduced pressure. In either 
 case, dibutyl diphenyl tin and tributyl phenyl 
75 tin distill out of the reaction mixture and are 



then fractionated, the tributyl compound, which 
boils at about 145 ° C. at 2.5 mm., being taken 
overhead and returned to the reactor. The 
butyl compound is removed from the ïractiona- 
for as product. The mono- and tibutyl com- 
pounds, as in the case of the mono- and tri- 
halides, are converted upon continued heating 
fo the dibutyl compound, and the latter is con- 
tinuously and coincidently removed until the 
mono- and tributyl compom]ds are used up. In- 
stead of operating the process for the dibutyl 
product, a separation can be made as in the case 
of the halide compounds and the mono-, di-, 
and tributyl products separately recovered. Also, 
instead of making the foregoing products from 
tetrabutyl tin and tetrapheny! tin, as described, 
they may be obtained in other ways and either 
separated or converted fo the dibutyl diphenyl tin 
product. 
While the invention has been described in 
connection with selected embodiments hereof, 
if will be appreciated that if is capable of obvious 
variations without departing from ifs scope. 
In the light of the foregoing description th¢ 
following is claimed: 
i. Process for making diphenyl tin dichloride 
which comprises: heating fo a temperature in 
the range of about 175 fo about 225 ° C. a mixture 
comprising phenyl tin trichloride and triphenyl 
tin chloride to produce diphenyl tin dichloride, 
reducing the pressure on the reaction mixture, 
maintaining the temperature in said range fo 
continuously ïorm the dichloride and fo coin- 
cidently distill said dichloride as formed, saià 
trichloride also distilling with the dichloride, col- 
lecting the distillate and heating it fo distill off 
the trichloride from the dichloride, recovering 
the latter and returning the trichloride fo the 
reaction mixture. 
2. Process for making diphenyl tin dichloride 
which comprises: heating tetraphenyl tin with 
starmic chloride to a temperature in the range 
of about 175 to about 225 ° C. to produce a mix- 
ture comprising diphenyl tin dichloride, phenyl 
tin trichloride, and triphenyl tin chloride, reduc- 
ing the pressure on said mixture, continuing the 
heating to maintain the temperature in said 
range, thereby coincidently distilling the dichlo- 
ride and the trichloride from the mixture, col- 
lecting and heating said dichloride and trichlo- 
ride fo distill the latter ïrom the dichloride, and 
returning the trichloride to said mixture. 
3. Process for making diphenyl tin dihalide 
which comprises: heating fo atemperature in 
the range of about 175 to about 225 ° C. a mix- 
ture comprising phenyl tin trihalide and tri- 
phenyl tin halide to produce diphenyl tin di- 
halide, reducing the pressure on the reaction 
mixture, maintaining the temperature in said 
range to coincidently distill the dihalide and the 

trihalide, collecting the distillate and heating if 
fo distill off the trihalide ïrom the dihalide, re- 
covering the latter and returning the trihalide 
fo the reaction mixture. 
5 4. Process for making diphenyl tin dihalide 
which comprises: heating tetraphenyl tin with 
tin tetrahalide fo a temperature in the range of 
about 175 to about 225 ° C. to produce a mixture 
comprising diphenyl tin dihalide, phenyl tin tri- 
1{} halide, and triphenyl tin halide, reducing the 
pressure on said mixture, continuing the heating 
fo maintain the temperature in said range, there- 
by coincidently distilling the dihalide and the 
trihalide from the mixture, collecting and heat- 
15 ing said dihalide and trihalide fo distill the latter 
fïom the dihalide, and returning the trihalide 
fo said mixture. 
5. Process for making diaryl tin dihalide which 
comprises: heating a mixture comprising aryl 
20 tin trihalide and triaryl tin halide fo produce 
diaryl tin dihalide, reducing the pressure on the 
reaction mixture, continuing the heating to coin- 
cidently distill said dihalide and said trihalide, 
collecting the distillate and heating if fo distill 
5 off the trihalide ïrom the dihalide, and return- 
ing the trihalide fo the reaction mixture. 
6. Process for making diaryl tin dihalide which 
comprises: heating tetraaryl tin with tin tetra- 
halide fo produce a mixture comprising diaryl 
30 tin dihallde, aryl tin trihalide, and triaryl tin 
halide, reducing the pressure on said mixture, 
continuing the heating fo coincidently distill the 
dihalide and the trihalide from the mixture, col- 
lecting and heating said dihalide and trihalide 
35 fo distill the latter ïrom the dihalide, and return- 
ing the trihalide fo said mixture. 
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